Dissociation of AGAT, GAMT and SLC6A8 in CNS: relevance to creatine deficiency syndromes.
AGAT and GAMT, the two enzymes of the creatine synthesis pathway, are well expressed within CNS, suggesting autonomous brain creatine synthesis. This contradicts SLC6A8 deficiency, which causes creatine deficiency despite CNS expression of AGAT and GAMT. We hypothesized that AGAT and GAMT were not co-expressed by brain cells, and that guanidinoacetate must be transported between cells to allow creatine synthesis. We finely analyzed the cell-to-cell co-expression of AGAT, GAMT and SLC6A8 in various regions of rat CNS, and showed that in most structures, cells co-expressing AGAT+GAMT (equipped for autonomous creatine synthesis) were in low proportions (<20%). Using reaggregating brain cell cultures, we also showed that brain cells take up guanidinoacetate and convert it to creatine. Guanidinoacetate uptake was competed by creatine. This suggests that in most brain regions, guanidinoacetate is transported from AGAT- to GAMT-expressing cells through SLC6A8 to allow creatine synthesis, thereby explaining creatine deficiency in SLC6A8-deficient CNS.